Due to the rapid growth of the mass of information, put a higher demand for satellite and ground data transfer rate. When the satellite data rate exceeded 100Mbps, the Intersymbol Interference (ISI) and group delay will have a serious impact on SNR of the satellite link. In this paper, based on the analysis of a remote sensing satellite link, we build the set of platform of satellite link, its amplitude -frequency and group delay performance has been tested by experiment. We obtain a mathematical model of the satellite link with combination of theoretical analysis and experiment. The simulation results show that the model and the actual satellite links are in good agreement, which laid the foundation for the further study in high-speed data transmission.
I. INTRODUCTION
Due to the rapid growth of the mass of information, put a higher demand for satellite and ground data transfer rate. When the satellite data rate exceeded 100Mbps, the Intersymbol Interference (ISI) and group delay will have a serious impact on SNR of the satellite link. In this paper, based on the analysis of a remote sensing satellite link, we build the set of platform of satellite link, its amplitude -frequency and group delay performance has been tested by experiment. We obtain a mathematical model of the satellite link with combination of theoretical analysis and experiment. The simulation results show that the model and the actual satellite links are in good agreement, which laid the foundation for the further study in high-speed data transmission.
As shown in Fig. 1 is the remote sensing satellite link to the general, mainly including all the front-end equipment from modulator and demodulator and free space link. The link includes inverter, filters, amplifiers, cable and frequency converter, the signal is the main reason for the distortion. From the above diagram we can obtain as shown in Fig. 2 of the satellite link structure. In order to simulating the link BER we add noise in the link [1] . Through adding noise to link Using three adjustable attenuators, different length of cable and adjustable phase shifter, we can simulate the amplitude distortion and the group delay characteristics of different level. This paper uses AgilentE8362B vector network analyzer test the link of the amplitude frequency characteristics and group delay characteristics [1] . The results as shown in Fig. 3 , centered on 720 MHZ frequency, bandwidth of 480 MHZ. As shown in Fig. 4 , the BER of 480Mbps QPSK signal lost 7dB energy after the link. 
A. Link Modeling and Parameter Solving
In general, any channel response obeys the following equation:
where, ( ) Af represents channel amplitude-frequency characteristics, it is a function of frequency; () f  represents the phase-frequency characteristics, it is also a function of frequency [2] . The satellite link model is based on this function. Definition: 
where, 0 768 f MHz  represents a fading center frequency. 
Because of the relationship between group delay and phase signal are as follows [3] :
The following anti-launch phase frequency expression by the group delay characteristics. Defined group delay [4] :
where the second is linear distortion, it is a linear function of a third and () c   is proportional to, so called distortion of the square (parabola), the order components above the fourth small contribution to distortion, generally can be ignored [2] . Group delay test results into (5), can be obtained by solving the matrix equation: 
By the (4) and (7) can obtain the phase model. Analysis of Fig. 3 and Fig. 5 may be found that the amplitude-frequency model fading center frequency, the maximum fade depth, and amplitude flatness is very close to the actual channel. Just near the band edge at the ups and downs more violent, which is the very nature of the decision by polynomial fitting [6] . The equation (7) represents the group delay model simulation results shown in Fig. 6 . Comparative Analysis of Fig. 3 and 6 can be found by the group delay model results obtained with the actual test results obtained in the approximate shape is the same, i.e. the group delay model is basically able to reflect the group delay of the real case [7] . The model is the use of polynomial fitting method to approximate the actual group delay, so there must be some differences in some details, but this difference is determined by fitting model. The observation model coefficient, its value is very small. Even further increase the order of the polynomial, and can not increase the accuracy of the model.
IV. CONCLUSION
In this paper, obtaining a new satellite link model through the theoretical analysis based on solving the satellite link model parameters and experimental tests. Through simulation analysis, the amplitude-frequency characteristics and group delay characteristics of the model is very close link with the actual satellite link test results, to better reflect the satellite link characteristics. The model laid the foundation for the future of satellite high-speed data transmission analysis.
